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(54) SEMICONDUCTOR DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To suppress the diffusion of 
Cu to an insulating film, when Cu is used as a wiring 
material. 

SOLUTION: An insulating film is formed of CF films 21- 
24. Cu wiring layers 25 and 26 are formed on the CF 
films 21-24 via adhesion layers 29 formed of a Ti layer 
and a TiC layer. Since Cu does not diffuse into the CF 
films 21-24, the damages of an element owing to the 
diffusion of Cu to the CF films 21-24 is suppressed, and 
the quality of a semiconductor device can be improved. 
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■9->::f;KD«lat«K^"r*^. SK-y-v:^;!^!*. Hi o 
fc^-Tcfcdic. i^y=i>»«±(^5 0oo^i/^xhP 
-A(D^*a)c FSi:. 5 o;i->^x hP-A<DI5$a> 

TiJli:. 2 O O O^fV-S^X hP — Aa>JS*<DC uB 
hL. 2 0 0;*->y>^ KO-Aa>J5*a)T i NHil^^O) 



(6) 



1#BB¥ 1 1 - 3 3 O O 7 5 



|lilcfiE)gLfctifl>'efeS (IIJS«2) . 
[0 0 4 0] C©-9->-^^U«)->'J3 >S«i:T i NS<D 

(O. 1 A/cm2 trJSrS^-eW^ra (UlT TMTT 

Fj ti^o) ) ^SlSUfc. ::c-eH*7 1 i±S*ttJ& 

[004 1] ^fcitSUSi: UT. ->'J=i>S«±l-5 
0 0 0;*->^^X>P-Atf)SSroS i 02 Kt, 5 0:t 
>^fX hP-A(De*©T i Hi:. 2 000:*->^fXK 
P-Aa»?*fl>C uHi:. 2 O 0::j->-9"X hP-A<D)l 

[0042] CC7?MTTF<0€*I±. JftlSK-Cfc^C 

FBi'¥>s i 02 M'^roc ucDffitkrosSi^tsSL. mt 

TFA<Slt*ltf*6»M-^roCu<Dji:Si[S*<'>'S<. Cu 

[0 0 4 3] C<be*IEM«2©MTTF(*1 . 92 h 
n?ft«fl!>t«U. ltR«2<DSIJfee!l2a>MTTFI4 
O. 25h r■e*'6Ci:*^e.. IfeStlSi: LTC FK*ffl 
t^fca^lCl*. S i 02 K*fflt^fcli^lClt-tXMTT 
FA<A^<i:yfi<'5:'6-i:**'*B**^» Cfl)SIMA^6t.C 
utts i 02 Mi::l*ffi«l'^'rt^36<. CFK'vttA^'Sy 
lt« L f= < ^ i: t>*tfc. 

[0 0 4 4] *fc±2<D3ll£«l i:H«©l§fiEa)CFa 
flr)efttt*5ig-r-&fc«>«=XiSlHlSf sails Ufci: C 5, 

esao!)#«*5^-r "^'-y e— j7 s^mr s - 1 tt-e 

#-r, SScFKI*I^SST?*-SC<!:**lSB**vfc. - 

c-e*aRi:i*efi^-y-'r^**5 o~ i o o;f>^fx h 

«:Se-c?li. «ft«B|-e*«)CFBIA^I^SSt?fc^Ts 5 

o ~ 1 o o:i*->yx h p - A5i5«<D«teai=«fc y 1^^* 
ti-ct^*fc». cui<fflyifeitic< <, cufl>affti»it 

[0O4 51 eiJilzj30t:*5IMfl)*Si*SfiT?«*< c 
u<0ttecl»ih1t*J:y*#<-r«fc«>l=. Jfe«M-C3bS 
CFEOESgSl. 50g/cm3 JU±«--r * - *^ 

|=<fc y C FllCDSE*^ < li^P-bXS^I* L-C j3 

y, co>es^^'CTX®*<o:*:#SiJ^fiE**i'*CFE 
(OffiJS<!:fl)Sl:il±01 1 (a) l=*-rH«A<&y. '^'f 

r;^s*36*** < 'S*^ c FBlfl)«ffitt3!i<S < ft* - 1 

[O O 4 6] ZLZLX'^mSimt. A r 1 S O 8 c c 
m, C4 F8 *X4 O s c c m, Ca H4 iSX3 O s c 



cm, •7-f^Piftm*2. 7kWtLfc. -fS^^Ot^ 
T T?» e> Hfc C F M T T F S 29 S U fc C 

ai 1 (b) r=ai-rtem*<^e.=h., /WTxm^s 

3 0 0w«J:l=Lf=a^l::l*MTTF*<1. 63hra 
±. i: fi < ft 4 C i: A^g* 5) 
[0 0 4 7] C:*Vt>roeSI-J:y CFE<DKffi**<1 . 
50g/cm3 6U:roJi^lcttMTTF*<S<fty. C 

u©tt»l»±ttA<S<ft*«>'C. ::<0*5ftCFK**fe 
UK U T ffl l^ 5 C i: ttWaS-C * * C i: 4x * . 

C05j:7l=CF|gfl)IIffia*<1 . 50g/cm3J5Ui© 
Jg#IZMTTF**«<ft-6a>l*. CFK©Bl«ft***:# 
<ftoTlgA<IS®l=ft*i:. Cu*<ffiyiC< <fty. C 

[00 4 8] *fc:*:S!?8(D¥35«:SaT?l*, Cu©l£» 
lfijttt*J:y*#<-*--5fc»l=. ttlSR-Cj&SCFH* 
(DM* (O2 ) SSS a t om 1 c% EITI- 

ff1SSiRi±*-&Sfc«>'=CFK(=02 *)Sln-^*:^P-b 

lwfe^,^■CfiEBI4'l-02 **x*ain-r«iCti=«fe-3"C. 
&*i4CFK*<D02m*«!lfflnJ-«:ii:**-e#. Hi 2 

(a) l=5%-rJ:5l=»»lLfc02 ^•xMA<^t>i:JKfiE* 
*lfcC Fll'tJa)02 fi*<*< ft*^^**S*&*^^=<> 

[O O 4 9] CCT?JSKftW*. A r 1 5 O s c c 
m, C4 Fs #X4 O seem, C2 H4 ^fX3 O s c 

cm, ■;r-('^>pjKm*2. 7kw, /<-rTxm:^i. 5 
kWtL. 02 **;^^*^K:tfX«^&fiP4 9A^6.^iAU 
fc. — ^SJ!llLfc02 **X©ai:»&*lfcCFKa>MT 

T Ft<oH«*H'<fc<t-^0i 2 cb) ic*-res*< 

f#e)*t. O2 **X<©SSJ]Da*<3 s c c mKlTroS-&l=l* 
MTTFAM. 90 h re^il=:S<ftSwi:**S«)&*l' 
fc. 

[0050] C4l&©e*l-J:y CFlgtfa>02 £**3 
a t omi c%£iT<0«^l=:l*MTTFA<S<fty. C 
u<Da;tkl»±tt*«*yK<ft«fl>"e- C©*3ftCFlB 

[00 5 1 ] C<DJ:5I-CFE*<D02 S**3 atom 
i o%JaiT<0«^l=MTT FA*fi<ft*<DI*, 
m~Ol *S*l-r-5i:. KSira<D-M*g-& (C = C) <h 
— 8P*tK*l= * y «J»r**i.S<0'em3£*<iS*i.l- < < ft-3 
TMTTFAts<ft**^ jtizcFR^rooa fiA**< 
ftya^-St. OA<C uO$}efiELJ:5i: LTCFM* 
l=Cu*§l#3iA/-eU*t\ eStLXCuA^CFK'^^ 

[00 5 21 *&i=*fiw<D#»*«fi"e«*. 

(N2 ) *Si)D-rs=:t*<»^'e -tro^Jng* 

3 a t omI c%mTlc-i-*Ct36<M*H.V fiP%*f6 

M«6ttC FK«>«sat;w»tt*i^J:*-e-«fci&i::c 
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13(a) o 

[0053] C CT'^M^fefttt. A r 1 5 O s c c 
m, C4 F8 *'X4 O s c c m, C2 H4 #X 3 O s c 
cm, ■7-<<7P5ftm*J2. 7kW, /^-<TXm*1. 5 

fco -*^JraLfcN2 **;^a>a^#t>*ifrCF)g(DMT 
TF<t(Dil«SB8'<fcitC:5. 013 (b) izm-tmS: 
tmh^it. N2 :tfXCD^*Da:*<2 s c cmitflTCOig-&fC 
(iMTTF*<1. 55 h r J5l±IZg<?S«>Ci:*<gi6t> 

tlfZo 

[00 5 4] C+Lt>Oe»(Cj:y CF]g*CDN2 a*^3 
a t om i c%mT<Dig^(Cl*MTTF*<:l<. CuO 

2 fi*^0 atom! c %<0«*f3l*iB»aa*<4 5 0*C 

^S"r?fei)a)(C?^Lrs N2*A^3 a t om i c%(7>lS 

i&lcii»ia^igA<5 9 o*t:gS"t»fcy. *t>lcCFK* 
ON2 a*^0 a t om i c%(Da^lwl*«g*<2. OG 
p agffi-ea&-&CO(C^*L-C. N2 SA^3 a t om i g% 
(Dii^fwttffiS?b^2. 8Gp agjgr*fcofro (®S<D 
Journal of Materials R 
esearch> vol7^ Number 6^ 1992 

[0055] ZZ.VC Fig4'CON2 3*^3 a t om i c 
%j2lTa>«^lCMTTF*<fi<«:«»(DI*. G = Gj6^A^ 
N'r?^t>4x-G-Nit>E#:^c7>T?mgS*^SE4xf"< <*Sf= 

TT F3b^S< 35:^01*. jS*I*N2 a*n"e-G-c-(D 

«a>-e. CuA<GFR-va;»L^-r<**fc«ft>^ltS* 
7S:fcCNj®(iCFRJ:y t»itgS¥*^iS<. GN 

L*3<D-e. C:(DiaA^e>*C FK*<0N2 coaf*3at 
omi c%^Tt^S>i>Ztt<m^Ll\ 
[00 5 6] S&(c*fc:*:«0^(7>4^S»SSrMi. 
ftggOHStt* lRl±*'fr5/i^I^«6«^'^**'^<^ Fig 
ffaODTt^*^* (B) **1 O p pmlsUil a t om i c% 

^so isatt * iRj -t * 1^ ^ «^ o F m B ^ -r^s 



<fcy. #bttSGFK*(;)Bg*$a(si-r*-it*<T?#. 

014 (a) (C^-r<fc5fca»aLfcBF3 

^ J^nE * *tfc C F (D B aA<^ < ft S C ^ *^Bi6 & *t 

fZo 

[0 0 5 7] Cd-CSfcMlfef^tt. Ar^*;^1 50s cc 
m, G4 F8 **X4 O s G cm, G2 H4 iSX3 O s c 
cm, ■7-r^oa«*2. 7kW, /U7Xn^^. S 
kWi:L. BF3 **XI*jaM**X«J&SP4 ^*^t»SAL 

F tom^^m^fzt^^m^ 4 (b) \z^-ri^S:ffi^ 

e,*t. B F3 *'>^<Dattl»A^1 O s c cmlclTC^a^. 
^(-B F3 **X<^^*n*;6^0. 2 s c cmJslil O s c 
c m^TOm-^lZ M T T F A<S < ft -g> Z i *^S*:> t> 4x 

[0 0 5 8] Z*lt»a>SSf^<fey GFM*<DB»A<1 a 
t om i c%mTa>JS^. «^l::i O p pmlsl^il a t o 
m i c%]5lTCDJS^lCl*MTTFA^2. 3 5 h r J2lJt|- 

fi<fty. Gua)ffi»86Jbi4*^<i:ys<ftS<otf. c<;) 

[0 0 5 9] C<Z>«t5l::GFtt*<Z)BS3b<1 a t om i 

c %i$iTa)S^fwM T T F < u^m^it^co^ 5 \z 
%xt,tt-5>o o^yGFK^^lc-sr^/fg^/jTjH^K^it 
':>tzcij<^^'r^tz:0>if><f^j Krccfc y G u 

A<SftWlwll^>X^*L-^t-<. eS^LTCu^^CFR 
lz:J£tS:**L-^-r<ft^o c:*t^ffllx.^fc^^)lccFm*l:: 
B*S*n-r«>i:. 5f>yy >^^?^*>K*itot=G(iBi: 

^CuA^l£tfcL(C< <ftorMTTF7!)<g<ft^*^ C 
FR*0!)Ba/i<i^<ftyia^^^ U -^S3E*<§K ft^ 
O-X^. GFR*<»«ttlZftoTMTTF3&<S<ftoTL 

[0 0 6 0] *tcCa)J:3(::BA<^ft3**LfrG FMico 
t^TS I MSlZcfcy C, F, Si, B, 0<Dmi(D^«H 

jiics o o o:i->^/x i-p-Aa>^*a)G fR^^RL 

fc=fc<Z>-ei&y. GFRttBF3 **X$1 s c cmOSSfi 
•C^linLfctCO (lll£«3) 5 s c cmOJgSa'eaJP 
LfctO (liaE«4) i:Lfco ftJSC FRa)^RIfe# 
it. A r **X1 5 O s c cm, C4 Fg :trx 4 O s c c 
m, C2 H4 #X*3 O s c c m, -^^T □ iKS* 2 . 

7 kw, JUr:^m^^. 5kWi:Lfco 

[006 1] ZOJSS*IISfeeil3IZOlN-Cai 5 (a) 

(z. ill£ey4Icol^T0^ 5 (b) iz^/rSt-To 
W(*-9->:^;ua>ai*. «ttti4G ul|<7)>r:i->a)»**>5? 

^LTl^^o C<D^BS(Cj:y|lig^3^ y ti|ISfe«(l4 0 
:^>b^C FR*(DB(7)g3!)<*<. CBie^j5<*<}^^**l. 
Tl^^Ct*<Sift>t>*L. C*VlZ<|:oTllS6«4CD*3&<M 
T T F A<S < ft « C S *t fc o 
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[0 0 6 2] J5l±lZj3tNT*«W<^¥Si*Sfil*BI1 6 
/^ItCFmi^^^^^Mf^B^M. 8 5, 8 6fiCulB« 
fitCuBST. 8 8lrJ:XJJ^«*#tTt%*« ^SrfeH* 

8 9f*cFiS8 1 tcumf^Ms stommi^m^tsit 

(4C VD (Chemical Vapor Depos 

i t i on) m\z^^)f&mLxt^iK z.om-^&mis 

X<t LTT i C I 4 iS:^tH2 ^'X * ffit^^ CI it fz J: 
T I C I 4 +H2 -^T i +HC I (Dit^JxS^l^^V 

[0064] 

[01] 2^sgw<o#wf*^e<o-«<z)«3ft(D-SB*^-r 

X g $ IS i« -r *!) O X g @ T* fc ^ e 

xsssi^-r^fci6coxa0t?fcSo 
e^-r^fcA><^xsg!-efc^o 

[0 5] cFiga>«m«a3i*fT3fc*:)a)ECR*::^^x^ 
[@6] H2 a):^^XvHiitj8is*fT5fc«>o¥fT^fi 



[07] T i H(D«K«aa*ff^fci6<DX/<^^SB* 
[08] #€i4:SSOS I hASiiViO^Sk^^Tn^m 

[09] ii^%(4^SBos I M s^«Fa>iss^^-r#tt0 
[010] ^sftgBomawj^ttsiB-^sfctfxDiitt 
[01 1] cFma)MffiSi:/<'<Txm*4t<7)ii«*^ 
i^tt0r*&^o 

[01 21 :^Pi2X4»lcaJi0LfcO2 »ii:CFK*a>o 

2 fiitMTTF<t<^)li«*^'r«^tt0-efc^o 
[01 3] :^p-bxiti(c»iinLfcN2 »^CFa*a>N 

2 gihMTTFi:CDii«*^-r^tt0t?fci)o 
[01 4] -^U^T.fpiZ^mLfzBF^ fi^fcCFM'+'O 
Bfii:a)Hff*^-i-^tt0i:. :^P-bX«lcaJiPLf=B 
F3 fi^MTTF<ha>ii«S^ri^tt0T*fc^e 

[015] #«(*ssa>s I Ms»«fa)fgs*^"ri#tt 
[016] *^0J<7)#»i*:S6B<Z>«a>«<D«3fi<D— ep* 

^•rBT®0t?fci>o 

[017] «*<;)#stt:sa<7>-a*:s^"rR®a-efc 
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